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Median of triangles 


Definition: 
The median of a triangle is the line segment from any vertex of this triangle to the midpoint of the 
opposite side of this vertex, 


For example: ی‎ 
In the opposite figure: 2 1 
If D is the midpoint of BC , then e E E 2 
4D is a median of A ABC 
Theorem 1: 
The medians of a triangle are concurrent. 

۸ 
For example: î 
In the opposite figure: ۴ ST 
AD, BF and CE are the three medians of A ABC, ٤ و‎ 
And they are concurrent at M A ا‎ 
(i.e. ADN BF N CE = {M)) > 


Theorem 2: 
The point of concurrence of the medians of the triangle divides each median in the ratio of 1: 2 from 
its base. 


For example: 

In the opposite figure: 

M is the point of concurrence of the medians 
Of A ABC, then: 


Fact: (١ e LL “وھ ص‎ 
The point which divitles,the median in a triangle by theırûtiı 


cf e hope e tne MN port o racaor DE 
medians of his triangle. % (١ 


In the opposite, figur ۸© 
If 2D is a medih iA & AB 


3 
۴ بد 
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Exercise (1): 
1- Complete the following: 
1- In A ABC, if D is the midpoint of BC, then AD is called .................... 
€- The number of medians of the triangle iS .................... 


3- The medians of the triangle intersect at ......... 
4- The point of concurrence of the medians of the triangle divides each median in the ratio ....: „.. Fp, 


its base. 
5- The point of concurrence of the medians of the triangle divides each median in the ratio ...: ... Fr 


the vertex. 
é6- The point of concurrence of the medians of the triangle divides each median in the ratio ....: ... Fr 


the base. 


a2- Using data 


e ۱‏ کر 
1 ا 
14 :1 ¢ 
MA E aad cm,‏ 
MD = cm,‏ 
ME Fee cm,‏ 


And. MC 3 CD 


If D is the midpoint ofa1B , Eli 
And En DC 2 {MDE = 4 ê, 
Find the pêfîmeter of A BMC 
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1- In the opposite figure: 
ABC is a triangle, X is the midpoint of 18, 
Y is the midpoint of BC , XY = 5 cm ۰ 
And XC 1F = {(M} where CM = 8 cm, YM = 3em. 
Find: 
1- The perimeter of A MXY 
2- The perimeter of A MAC 


2- In the opposite figure: 
ABCD is a parallelogram, its diagonals intersect at M, 
E € DM where DE = 2 EM, draw CE to cut ADat F 
Prove that: AF = FD 


3- ABC is ati E: point Dyis the n idpo 3 


Draw CM to intersect AB 


g9 


ointlE ¬ 
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Median of triangle (follow 


Theorem 3: 
In the right-angled triangle, the length of the median from the vertex of the right angle equals half 


the length of the hypotenuse. 
Given ABC is a triangle in which m (Z ABC) = 90°, 
BD is a median in the triangle ABC 


R.T.P. BD = AC 
Construction Draw BD and take the point E € BD such that BD = DE 
Proof In the figure ABCE: °“ 4C and BE bisect each other 
'. The figure ABCE is a parallelogram E 1 
“ m (Z ABC) = 90° ا ي‎ 
.. The figure ABCE is a rectangle : 4 ٠ 0 
¥ 
BE = AC : س‎ 
, BD = : BE | ي‎ 
a 
ا‎ BD = 7 4 ( ۳ 


The converse of theorem 3: | 
If the !ength of the median drawn from a vertex of a triangle equals half the length of the opposite 


۱ side to this vertex, then the angle at this vertex is right. 


Given In A ABC, BD is a median and DA = DB = DC 


R.T.P. m (Z ABC) = 90° 

Construction Draw BD , then take the point E € 3D 
such that BD = DE - € \ 

Proof + BD = > BEK SS ا‎ 

= ا‎ N e 
9 NY ™ ۱َ ٣ ۰ 
TT 0۹ figure ABLE. Xx 
م1‎ i land BE are equal in Eh ngth 0 ۱ EE oth 1 
4 ° .. The figure_ABCE iš rele e ۹ بد‎ 

۴ د س 8 خ0 CZ ABÊ‏ 


Corollary: e> a9 o آل‎ a 
The length ofthe! ie e to the Kî 0 meéagife 30° in erise 2 ionole equals half 
the length of the hyfoterfuse. ما‎ 0 
ا ا‎ f ‘1 ۹ 

E 3‏ "1 ۴ اے Ê.‏ .أ 

In the opposite figure ا‎ 
If A ABC is righf-aRgled at B E 
m (Z C) = 30° then AB = AK 1 


ا ہے 


3% Wb 
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1- Complete the following: 
1- In A ABC if the point X is the midpbint of BC, then AX is called... 
2- The medians of the triangle Intersect at 
3- The point of intersection of fhe medians of the triangle dıvides each of them in the ratio of 
From the base. 
4 The point which divides the median of the triangle in the ratio 1 : 2 from the base is the point o 


E. E a of the median of the "ght-angled triangle whıch is drawn from the vertex of the righ 
angle equals... 

6- If the length of the median of the triangle which is drawn from one of its vertices equals half th 
length of the opposite side ta this vertex, then... 

7- The length of the side opposite to the angle of measure 30° in the right -angled triangle equals .......... 

8- The two base angles of the ısosceles triangle are ................ 

9- If the angles of any triangle are equal in measure, then . 

10- If the measure of an angle in the ısosceles trıangle is 60° EN the triangle is 

l1- The axis of symmetry of the isosceles triangle is 

12- The perpendicular projected from the vertex of the isosceles triangle to the base bisects ........... 

13- The ray drawn from the vertex of the isosceles triangle passing through the midpoint of the base i 


Maid EE HE hE 


14-If XYZ is a right-angled triangle at ¥ and XY = YZ, then MOZ KX) =... 3% 
15- ABC is an isosceles triangle where AB = AC and ml Z A) = LIO" , heg nl 7 


2- Complete the following: 
1- In the opposite figure: 


If M is the point of intersection of the medians o ê 
A ABC, then 


(ce) AM =... 


4 
ıon of the medians of df give 
4 8 ا‎ 


E ذ‎ 


ااا 
شر 
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A 
1- In the opposite figure: ص‎ 
(a) If DE = 3 cm, then BC =... .. cem چا ۱ ا‎ 
(bJIf CD = 4.5 cm, then CM = ...... cm a ie 
(c) If ME z 1.2 em, then BE = ....... em : : 
2- In each of the following figures: 
1 
کر‎ 1 | 
ا اسر ر‎ 
ر‎ N > 
Xx 5 
لقا 1 ج ا“ ِ ر‎ 5 
( 1 | N 1 2 
ir. (11 e )2( ie. (3 
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1- Using data registered in each figure: 


A 1 
ا‎ ۴۹ : 2 
۹ 
ر‎ ۹ / / 1" ّ 
4 > of A جو‎ a34 an 
1 { H3 H E EF DD OC 1 
Fe. {TD iir. (2) He. (3) Fg. (4 


(a) Fig(D:m CZ C= aaa. 
(BIFIGAF MOZA Seas 
(CFFIGSFER CZ EFS as 
(d) Fig.(4) : m (Z ACD) = 


Si rmn NK a 


9 


the peri 


meter of A DEF = 2 آآآ‎ 
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1- In the opposite figure: 
M(Z ABC)= m(Z ADC) = 90°, 
M(Z ACB) = 30° and 
E is the midpoint of AC 
Prove that: AB = DE 


2- In the opposite figure: . 
m (Z XYZ) = 90°, D is the midpoint of XL 
E is the midpoint of ZL and 
M is the midpoint of XZ 
Prove that: DE = YM 
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1~ In the opposite figure: 
ABCD is a quadrilateral in which m(Z B) = 90°, 


E is the midpoint of AD F is thêé midpoint of CD, 


M(Z ACB) = 30° and EF = 4cm. 
Find by proof the length of 48 


2- In the opposite figure: 
m(Z BAC)= m(Z CBE) = 90°, 
m(Z BEC) = 30° 


And AD = 3cm 
Find the length of BF 


D and F are the midpoints of BFC and CE a 
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1- In the opposite figure: 
ABC is a right-angled triangle at B, 
m (Z ACB) = 30°, AB = 5em and 
E is the midpoint of 4C , If DE = 5em, 
Prove that: m (Z ADC) = 90° 


2- In the opposite figure: 
ADB is a right-angled triangle at D, 
ACB is a right-angled triangle at C and 
E is the midpoint of 1 
Prove that: A CED is an isosceles triangle. 


11 
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1- In the opposite figure: 
n (Z YLE) = 90°, m (Z E) =-30° , YE = 10em, 
m(Z XYZ) = 90° and 
L is the midpoint of 7Z 
Find by proof the length of XZ 


2- In the opposite figure: 
ABC is a right-angled triangle at B, 
D is the midpoint of 4C, DE 1 BC , AB = 
And m(Z C) = 30° 


Find the length of each E کو م‎ 


r 
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1- In the opposite figure: 


1 
ABC is a triangle in which m(./ ABC) = 90", کا‎ 
m(Z C) = 30°, ”چ‎ 8 
) © : ۸ا ر‎ 
X,Y and Z are the midpoints of AJ, BFC and NY respectively ت‎ 7 | 
اا‎ ۰ E a 0 ل 5 د‎ 
Find the length of each of: AB, XY and H/ E YY 8B 


2- In the opposite figure: 
ABCD is a square, E € BC where m(Z BAE) = 30° and 
DI 1 AE If AF = 4cm, 
Calculate the area of the square AB( 


13 
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ا TT | anraareai# me‏ ۴ ا سے 


The isosceles triangle 
Theorem 1: 


The base angles of the isosceles triangle are congruent. 


Given ABC is a triangle in which AB = AC % 
R.T.P. ض2‎ & 6 ۸A 
Construction Draw AD L BC where 4D n BC = {D} N 
Proof "“ AA ABD, ADC in which: +? 
M(Z ADB) = m(Z ADC) = 90° (const) ۴ € 
AB = AC (given) و‎ 
4Di ı15 a common side ; 
A ADB = A ADC, then 
We deduce that ZB = ZC 
Corollary: 
If the triangle is equilateral, then it is equiangular where each angle measure is 60° 
For example: 
In the opposite figure: ٤ ۹ 
If XYZ is a triangle in which ا‎ \ 
XY = YZ = ZX, : ا‎ 
Then m (Z X) = m (2Z Y)=m(z Z) = 60° ` کا مر‎ ّ 
:xercise (3): e کل‎ ٠ سسس‎ 3 
. 2 0. 


1- In n ADÊF Ê DÊ DF, ken e E 


TT 1 8 0 
In the tes, trian le aif the mec: ° از‎ one of ihe “a02 s 6D”, then the measure o 
its Vertex angle equals. د م‎ 8 2. ) 


3- T 
n the يو5‎ triangle, 4 the cy a$ veêrtêx angle = 40°, then the measure of one of th 
two base û angles equals ... ` ۹ \ ت(‎ 
1 0 


8 | 
In A ABC, if AB = cg ak ۹ 3 @0°, then m(Z B) = m(Z....) =... 


اا 


ات 


تصراتيعا 
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2- The measure of the exterior angle of the equilateral triangle equals ........ 
(a) 60° (b) 90° (c) 120° (d) 180 
3- If A ABC is right-angled at A and AB = AC, then m(??? B) = ........ . : 
(a) 30° (b) 45° (c) 60° (d) Ş0° 
3- If the measure of one of the two base angles in the isosceles triangle = 30°, then the triangle is... 
(a) Obtuse-angled (b) acute-angled 
(c) right-angled (d)} equilateral triangle 
2- In the opposite figure: 
ABC is an isosceles triangle in which AB = AC, 
M(Z A) = 40° and D € CB, E ë CB 
First: Find ml Z ABC) 
Second: Prove that: Z ABD = Z ACE 
£ 
ا‎ 
۲ 


15 
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ARC ê triangle in which AC = BC, 
AD #77 BC and m(Z DAC) = 30° 
Find the measures of the angles of A ABC 


- In the opposite figure: 
18 = AC, m (Z BAC) = 80° 
Ind CE = ED = CD 
ind by proof: m (Z BCD) 


16 
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1- In the opposite figure: 

AB = BC, AD = CD, m (Z BAD) = 114° 
And m (Z B) = 80° 

Find: m (Z ADC) 


And E € BC , such BD = EC 
Prove that: 
1- A ADE is an isosceles triangle. 
2- £ AED = Z ADE 


17 
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~ In the opposite figure: 
Ze LF, XZ YZ, m(Z LZX) = 130° 
And LMU // XY 

Find: m (2Z MLY) 
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The converse of the isosceles triangle theorem 


e 


Theorem 2: 
If two cngles of a triangle are congruent, then the two sides opposite to these two angles are 
congruent and the triangle is isosceles, 


éiven ABC Is a triangle in which Z B = ZC 4 
R.T.P. AB 5 AC N 
) کض ڪ‎ # ١ 
Construction Bisect £2 BAC by A4D to intersect BC at D ٩ 
Proof 2£ BEëEZC 1% 
“ m(ZB)=m(Z C) : E NEE: 
د‎ ( E BR 
^“ HD bisects / BAC 1 


.m(Z BAD) = m(Z CAD) 
"." The sum of measures of the interior angles of the triangle = 180” 
..m(Z ADB) = m (£ ADC) 
.. In AA ABD and ACD: 
AD i$ a common side 
MA (Z BAD) = m (Z CAD) (const) 
M(Z ADB) = m (Z ADC) (by proof) 
لا‎ A ABb = A ACD, then we deduce that | 
AB = 7C , then A ABC is an isosceles tri 


2 triangle_i 


or ple: | 


temark: ark: 


he isose 1Sosceles e 0 
یږ‎ * 
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Exercise (4): ٠ 
1- In each of the following figures, write the equal sides in length: 


ر طط 
N57‏ 
i ¥‏ 
A1‏ 27 1 
1 :2 
ر ٣‏ 
١‏ ر 1 ر 
FF‏ 1 4 
۱ س و "iE‏ 
ih‏ 
1 ا لک 
ر 
ا 
E 1 0‏ 
٣ ù |‏ 
ا e‏ ا 
ا ا e‏ “ 
BRB >‏ ( 
ر 
کے 


2- Complete the following: 
e If the three angles in the triangle are congruent, then the triangle iS „..... mj... 
e In A ABC, if m (Z A) = 50° and m (ZB) = 80°, then the triangle 5¢ Ch a 
e If the measure of one angle in the right-angled triangle Is45 °, then the triangle is ................. 
e If the measure of one angle of an isosceles trianglêlls 6O? ` 


ABC is a triangle in which AB = AC and m ( 0 6° 4 اس ا‎ €, E Cm 


21 
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1- In the opposite figure: 
AB = AC, if DE// ABand DF// AC 
PoE that: 

1- DE = DF 

2- m (£ BAC) = m (Z EDF) 


2- In the opposite figure: 

ABC is a triangle, 

BD bisects Z ABC and ED /1 BC where E e AB 
Prove that: A EBD is an isosceles triangle. 


22 
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1- In the opposite figure: 

BD = CE, m (Z ABC) = m (Z ACB) 
AND m (ZD) = m (ZE) = 90° 

Prove that: m (Z DAB) = m (Z CAE) 


2- In the opposite figure: 

ABC is a triangle in which AB = AC, m (Z A) = 70° 
m (Z MCA) = 25° and m (Z MBC) = 30° 
prove that: A MBC is an isosceles triangle. 


23 
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1- ABC is a triangle in which AB = AC, BD bisects Z ABC and CD bisects £ ACB 
Prove that: A DBC is an isosceles triangle. 


2- In the opposite figure: 

ABC is an equilateral triangle, Fe 4C , 

D e CBand m (£ DFC) = 30° 

Prove that: A DCF is an isosceles triangle, 


24 
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1- In the opposite figure: 


ABC is a triangle in which E e 48B, 1 

ED// AC ,m (Z BED) = 60° | وک‎ 

And EC bisects 7 AED ار‎ 

Prove that: A AEC is an equilateral triangle. ك‎ 2 
8 ۳ 


2- In the opposite figure: 
/ ADE = Z AED, 
B, Db, E, C are collinear and BD = CE 
Prove that: A ABC is an isosceles triangle. 
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j- In the opposite figure: 
ABC is a triangle in which: 

m(Z B)=m(2C) 

Find the perimeter of the triangle. 


Cc (O-X)J com. Û 


2- In each of the following figures, write the equal sides in length showing the steps o 
solution: 


26 
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Corollaries of the isosceles triangle theorem 


The median of an isosceles triangle from the vertex angle bisects I ond is per pendicular to Ihe brise 


In the opposite figure: ا/‎ 

ABC Is a triangle in which AB = AC and / 

Dis a median, then: ۴ | 1 

l- «Dbisects £ BAC 
i.e. m (£ BAD) = m (Z CAD) / ۱ 

2- AD 1 FC ا‎ 


Corollary 2: 
The bisector of the vertex angle of an isosceles triangle bisects the base and |4 perpendicular Yo it, 


In the opposite figure: 
ABC is a triangle in which AB = AC and 
AD bisects £ BAC, then: 
1- D is the midpoint of BC 
i.e. BD = CD 
| 2- AD 1 RC 


: C9 
Corollary 3: © a 
The: iaht li e 8 e eê: kK 


( znd fior fo fhe boî 
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Axis of symmetry of a line segment 


Definition: 

: 
The straight line perpendicular to a line segment at Its middle is called the axis of symmetry for that lin 
segment, in brief it is known as the axis of a line segment. 


i. 


In the opposite figure: 

If the straight line L L 4B and C&C € the straight 
Line L where C iS the midpoint of AB ,„, then 

The straight line L is called the axis of 4B 


lny point on the axis of symmetry of a line segment is at equal distance from its terminals (end point). 


n the opposite figure: 

f the straight line L is the axis of 1B 
IleL,Ee LandF € L, then 

IA = DB,EA = EB and FA = FB 


e. If a point i is at equal distances from Kê two terminal: 
f this line segment, 


the opposite figure: 
f Cis a point such 


1 2 i ie ١ 1 3 
gle pefpendicular to e. CT 
en ۴ 
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General Exercises: 
First: Completion questions: 
1- Complete the following: 
1- In A ABC if the point X is the midpoint of BC „ Then AX is called. 
2- The medians of the triangle intersect at ... 
3- The point of intersection of the medians of the triangle divides each of them in the ratio of ...: 
From the base. 
4- The point which divides the median of the triangle in the ratio 1: 2 from the base is the point of ... 
5- The length of the median of the right-angled triangle which is drawn from the vertex of the righ 
angle equals .................. 
6- If the length of the median of the triangle which is drawn from one of its vertices equals half th | 
length of the opposite side to this vertex, then ................. : 
7- The length of the side opposite to the angle of measure 30° in the right-angled triangle equals ......... | 
8- The two base angles of the isosceles triangle are ................... 
9- If the angles of any triangle are equal in measure, then .................... 1 
1O0-If the measure of an angle in the isosceles triangle is 60°, then the triangle iS ................ | 
11- The axis of symmetry of the isosceles triangle iS ................. 
l12- The perpendicular projected from the vertex of the isosceles triangle ta the base bisects .. 
13- The ray drawn from the vertex of the isosceles triangle و‎ thfdugH he midpoint of ق‎ a 


14- ۴ XYZ isa Tr ey triangle at ¥ and XY = YZ, th 0 ×) 2 


FEE mmm mig 


15- ABC is an isosceles triangle where AB = A nA 10 ,„, then m(af B= Ge - 


2- Complete the following: 7 
aA 
1- In the opposite figure U 8 


If Mis the PR of و‎ êdi of ے ۹2 ا‎ AS 
A ABC, then eî ۹ ۰ 0° 1 ر‎ 8 5 | : 
(a) BD 8\۱ BC € 
Kb AM =... MD نو‎ * 
4 * 3 
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1- In each of the following figures, M is the point of intersection of the medians of the given 
triangle: 
ا‎ u 

ا ١ 4 e‏ چ 

EET س‎ e 0 aK 

Fig. {1) iz (2) FE OT 


(a) In fig. (1): If AM = 2cm, then MD = „cm 
(b) In fig. (2): If MF = 1.5 cm, then DF = ......cm 
(c) In fig. (3): If YN = 6 cm, then YM = a 


2- In the opposite figure: ا‎ 
(a) If DE = 3 cm, then BC = ........ cm ر‎ : 
(bJ If CD = 4.5 cm, then CM = ........ cm رک‎ 8 
(c) If ME = 1.2 cm, then BE =... cm ا س‎ 


3- In each of the following figures: 


Fiat) 


(a) In fig.(1): If A 


(b) In fig. Af. b ۹ 1 2 
(¢) In ] ا‎ xX ا‎ 7 
mf 
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1- Using data registered in each figure: 


Fie. (|) is. (2) 


(a) Fig.(1) : mM (Z C=... 

(b) Fiqg.(2): mM (ZA) = a. 

(c) Fig.(3) : m (Z B) = ............. 

(d) Fig.(4) : m (Z ACD) = ............. 
Second: Multiple choice questions: 


Choose the correct answer from those given: 
1- If M is the point of intersection of the medians of A ABC and D is the midpoint of BC , then AD =. 


(a) 2 AM (b) ZM (e) > AM (3) 4 MD 
€- The point of intersection of the medians of the triangle divides each of her With the ratio ......:...... 
from the vertex. ا‎ ® 
(a) 2:1 (b) 1: 2 (e) 3:1 qada: ه‎ 
3- If M is the point of intersections of the e e qf hinge in A 8 and ك‎ is a median o 
length 6é em , then AM = ............. 4 ا 9 ك ا ر‎ 
a) Lê (b) 2 em .@ 8¢ CC (a) 4 9 N 
4- ABCD is a rectangle: M is the: N f Oleieron: of Its dicgorêls. hrnê length of f, Hetdiagonal i۹ 
cm, then the length of the median. #fA1 equals .... ° N 2 9 ا‎ ّ 34 
(a) 2 cm ali @ain ê 0 (a) 12 gp “ 4 0 
D- The : measlfte N Merior angle of 2 cuir ero triangle e۹ E. ماے‎ 
{9 5° ° me g0 د 120° 4۹%0 00° ا‎ % ° 
6- If the measure of iy ver fex anğlê of the isosceles f hg equals 50" “thei h2: measure of eac 
angle of its base e a9 @ د‎ 2 0 ۱ 
a) 0 WD ) 65° a 13W” Ch ی‎ 
. “F al 
7 ای 1 ر‎ e 1 base dngles ا‎ aE: ا‎ 40°, then the measur 
ل رور‎ Tal 
(a) 40" ما‎ © (b) 5O" (d) 100° 
0 
ک2 ماے‎ 3 
کا ہے‎ 1 
ل‎ 


31 


Scanned with CamScanner 


First Term-Geometry-Middle (2) 


8- The axis of symmetry of line segment is the straight line which ............ 
(a) Is parallel to the line segment. 
(b) Is perpendicular to the line segment. 
(c) Bisects the line segment. 
(d) Is the perpendicular bisector of the line segment. 


9- If XA = XB and YA = YB, then XY ...... AB 
(a) #2 (b}) 1 (e) = (d( ك‎ 
10-If A lies on the axis of symmetry of XF, then AX ....... AF 
(a) // (b) 1L (c) = )d( = 
Third : Easy questions: ۸ 
1- In the opposite figure: کک‎ 
M (Z ABC) = 90°, D is the midpoint of AC 1 1 
,m (ZC) = 30° 0 
Prove that: A ABC is equilateral. ن‎ 5 
> ERE EE. 
13 1 


ûne 5 are the midpoint 
N ۱ Nir ا ا‎ 
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‘irst Term-Geometry-Middle (2) 


1- In the opposite figure: 
m (ZC) z 90°, AJ is a median of A ABD 


,m ( Z BDC) = 30" 3 
, BC = AF = 6cm. 

1- Find the length of BD .ا‎ 
2- Prove that m (Z BAD) = 90° | 


2- In the opposite figure: 

m (Z ABC) = 90°, m (Z ACB) = 30", 
Y and X are the midpoints of CD and ADresğectively 
Prove that: XY = AB ى‎ 
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First Term-Geometry-Middle (2) 


1- In the opposite figure: 
ABCD is a parallelogram, its diagonals intersect at M 


„E is the midpoint of 4D and 17 E ,_A 
nT o 
FE N) AC = {N} / ی‎ 
:ا ےک‎ | 
۰ 1 ا‎ 1 
Prove that: AN = — AC / ا‎ 1 € 
3 ا“ ي‎ 
9 14 


“ب 


D is the midpoint of AC , DX // AB 
AC = 12 cm 


Find the length of each 
0 


m (£ ABC) = 90°, m (ZC) = 307, ا و‎ 


2 ¥ ی ا DD‏ 
4 َ 


۴ 
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First Term-Geometry-Middle (2) 


1- In the opposite figure: 


ea Be. 4 

Lı #/ La #7 L3, AB = BC and : 4 1 
m (Z DFE) = 90”, ا‎ 

١ ا‎ 

prove that: FX = Û bE . j 
2 .لا سه‎ 


2- In the opposite figure: 

ADis a median of A ABC, X and Y are the midpoints of 3% 3 
BE and CE respectively, 
AD = XY =6 em. 

Prove that: m (Z BAC) = 90° 
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First Term-Geometry-Middle (2) 


1~ In the opposite figure: 

ABCD ıs a parallelogram, M is the point of intersection 
Of its diagonals, CE L 111 such that 

(FE [) 4R = {E}, m (Z DCA) = 30° ١ 
And Ac = 18 cm A COTM f 
Prove that: A CEM is equilateral and find its perimeter, 


۹ 


2- In the opposite figure: 

m (£ BAC) = m (Z CBE) = 90°, 

m (£ BEC) = 30°, D and F are the a@ of 
BC and CE respectively 


Prove that: AD = ۴ 


3b 
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irst Term-Geometry-Middle (2) 


1- In the opposite figure: 
DA = DB = DC 
Prove that: m ( Z BAC) = 90" 


2- In the opposite figure: 

ACBD is a quadrilateral in which 8 
AB = BC =.CA = BD 6 ۰ 
,m(Z ABD) = 24", 
Find : m (Z CAD) 
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First Term-Geometry-Middle (2) 


1- In the opposite figure: 1.) a 
4D / BE, m (Z BAD) = 100°, 2 Te 
E ٣ OO 
î (£ BDC) = 70 + ٤ i) ل‎ ۱ 
and BD z= BC 
prove that: A ABD is isosceles. 
a 
C 3 
û- In the opposite figure: 
ABCD is a parallelogram, E e 4D ۳ 
, BE (\ CD = {F) such that EF = DF 5 ZE ۸ 
۲ ا‎ 
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Prove that: A BAE is isosceles. 


ABCD f5 @ square and isa ont 


‘mn (z ZEA) m (Z EBA) 


Prove that: A 00 


side i 


Comparing the lengths of sides in a triangle 


Theorm: 
In a triangle, if two angles are unequal in measure, then the greater angle in measure I5 opposite fo 
side greater in length than that opposite to the other angle. 


Irst Term-Geometry-Middle (2) 
| 
| 


Given ABC is a triangle in which m (ZC) } m (ZB) 
R.T.P. AB } AC n | 
Proof : 7 and 4C are two line segments - | 
. One of the following cases should be verified: 8 و‎ | 
I- AB) AC 2- AB = AC 3-AB ( 8 
Unless AB } AC, then either AB = AC or AB (AC 
* If AB = AC, then m (ZC) = m (ZB) and this contradicts the given where 
m(ZC } mlZ EB) 


* If AB { AC, then m (ZC) (m (ZB) according to the previous theorem. 
Again this contradicts the given where m (Z C) J m (ZB) 
.". It should be that AB } AC 


corollaries: ما‎ 
Corollary 1 7 1 5 

In the HESEKE triangle, the hypotenuse is the longest side. Aa a 
In the opposite figure: @ 9 


If A ABC is right-angled at B, then m (ZB) $} m (ZA), 
m (ZB) $} m( ZC) because Z B is a ا ا فا‎ edch س‎ 
8 


EF 


ZA and ZC is acute, so we find thats ۹ ù ° « 0 2 2 
AC j BCand AC } AB (according, t ta ihe pPevious theorem A“ 2 م ا‎ 
r٠ A he TT 
Notice that: 0 6 C0 ڪ‎ af 2 5 2 7 r be 1 
In the qbtudéangled Hiangle, ا"‎ DI 8 0 bU N AE longest side in thar le 
Cofollary. 2: ل ¢ ۹ ال ۹ ِل‎ i 3 


ڪھ 
The length of the ,perpeéfdiculdr ie segment e ù oint utile rolan: hia xê Ki‏ 
e qiven strqiahr e :‏ ا10 shorter than „ny nifê segên drawn gom this (oink‏ 


1 3 
In the gre: K۳ DB NE ر٣‎ 0 4۵ شد‎ 
IF C ¢ AB and € 1s ahat ٠ ا ا‎ 
Then CB istthê 8 eR in ACED_ FY 
Which is ih: 0 at ا 2 - س ( ۹^ ,ں‎ . e 
DOS DM 

Cis the hypotenuse in ACA which is right-angled at D so on.. 
According to ا‎ we find that CB } CD, CA } CD and so on. 
i.e. CD (CB and 0 (CA 
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First Term-Geometry-Middle (2) 


Exercise: 
1- In each of the following figures, complete using ( ) or (): 


. 
42 | (2 1 EF 
3 [ 2 
f N | | 3 i ٠ 
N 7 ` E 
۹ ۹ e دار‎ ٩K / ر‎ 
CE, 3 | | 
1 | 
m(Z A)... m (Z8) n(Z AZ)... m (ZY) m (Z BAC)........... m (Z BCA) 
m (Z A).......... m 2 mM (ZX)... m (2 %4 m (Z DAC)........... m (Z DCA) 
mM (Z Bt m{(ZC) mM (Z Z)........... m (ZX) m (Z BAD)...........m (Z BCD) 


E E COOTER an 
1- If AB = 12em, BC = 15cm and AC = 10cm 
2- If AB = 5.7 cm, BC = 8.5em and AC = 6em 


Irst Term-Geometry-Middle (2) 


1- In the opposite figure: 


XY ) XL and YZ ) ZL ) e 
Prove that: m(ZXLZ) } m(Z XYZ) be... 
اس‎ 
١ اا‎ 
کک‎ 
ر‎ 


2- In the opposite figure: 
ABCD is a quadrilateral in which 
AD = DC and BC } AB 


Piove thm ZS g9 
۹ 
a 

ر * 4% 
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First Term-Geometry-Middle (2) 


1- ABCD is a quadrilateral in which: 18 is the longest side, CDis the shortest one 
Prove that: m ( £ BCD) } m (Z BAD) 


2- In the opposite figure: 

ABC is a triangle, 

AB } AC and XY // BC 

Prove that: m (Z AYX) } m (2Z AXY) 
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First Term-Geometry-Middle (2) 


1- In the opposite figure: 
ا ا‎ 


BM is a median in the triangle ABC and 
BM (AM شر ن‎ ۴ 
Prove that: Z ABC is an obtuse angle 2 7 
ر‎ ۱ / 
د‎ " 
(٤ 1 


2- In the following figures, complete using 7 , ( or = 


IK DH أ‎ en 
AC... B| 0) ا‎ . APF 
CA | LD AD 


4 


x e 


3% 
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Term-Geometry’- Middle (2)‏ چ 


1~ ABC is a triangle in which: m (7° A) 2 40 "and m (7 B8) = 75" 
Order the length of the sides of the triangle descendingîy 


@- In the opposite figure: 
ABC ıs a triangle, Ù « CH : 


E ëé A „,m(Z ABD) = I110" and 
m (/ BCE) = 120° 
prove that: AB ) BC 
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Noe TL mers als mid 


1- In the opposite figure: 
AB = AC, m (Z ABC) = 65", 
m (Z ACD) = 20°, A e BD 
prove that: AB } AD 


2- In the opposite figure: 
ABC is a triangle, CDbisects ZC 
and intersects AB at point D, 

m (Z BDC) = 100" and DB = DC 
prove that: AC } DB 


cist Term-Geometry-Middle (2) 


]( 3 

m (Z DAC) = 30 85 a 
ا۴‎ ۱ 
( B 


i ia وف س‎ 


` ABNCD= {MY AC LCD and BD LCD 
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First Terrm-Geometry-Middle (2) 


1“ In the opposite figure: 
AHL is an obtuse-angled triangle at B, 
E f NC 
Prone that: ا‎ 
AE j AbD 


2- In the opposite figure: 
ABC is o triangle and D ¢ BC where BD = AD 
Prove that: BC } AC 
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First Term-6eometry-Middle (2) 


1Iriangle inequality 
generally: 


jr any triangle, the sum of the lengths of any two sides is greater than the length of the third tide. 


i: In any triangle such as A ABC, 
we get: AB + BC } AC 
, BC+ CA J AB 

, CA + AB } CB 


‘Corollary: 


The length of any side in a triangle is greater than the difference between fhe lengths of the other tw 
sides and less than their sum. 


, And you can prove that from the triangle inequality as follows: 


În any triangle ABC: ۸ 

AC + AB } BC (1) 2 3 

.AB+BC) AC  ieBC) AC-AB (2) 4 ( ج‎ 
from (1) and (2), we deduce that: j چ‎ E 


AC - AB (BC (AC + AB 


1- Is it possible to draw a triangle whose. sid lehgths 
(a) 3 cm, 4 cm, 9 cm 
(b) 5 cm, 7 Cm, Bem 
(c) 10 cm, 6 cm, 4 


- Dr 0 ) 


N sid 3. belongs in each of th 
@ اب‎ ۹ a 
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First Term-Geometry-Middle (2) 


1- In the opposite figure: 


ABC is a triangle in which M is a point inside it. 4 
Prove that: / 
MA + MB + MC} the perimeter of the triangle ABC ۴ 
2 # f 
: [ 
/ کر‎ 
ا ار‎ v1 
س‎ 


General Exercises: 
First: Completion questions: r 4 % 
Complete the following: ۹ ٧۹ 
l- In the isosceles triangle, if AB = AC, m ج‎ 70 Cha A ا‎ o” @ 
2- The longest side in the triangle ABC in whic A(ے‎ 4) 105° is. ا ۱ م‎ : 
3- The shortest side in A ABC i in which, (2 ± 40° and m (2 8 < AWN 
4- The longest side in A XYAin Tlunich, n (AX =m(z 9) 2 mz 2) e % م‎ 
9- In AXYZ, if m 9 ر‎ n( ت‎ 2) hen XY RN 9 ت‎ 4 3 
6- In A ABC, if 8 Bc, fhên m (ZA) (‘A vS ۰ % ° 
7- م‎ AAC, 933 a 67° ا‎ E 8)83 then A8 ر‎ AU ک7 م‎ 
0 کک‎ 


8- 3 any triangle, the sum of leng} 0f any two ا‎ i5 drdatertthen ... 
9- In A ABC it wi benê BO» ss a اا‎ Þ @ 
10-In ADEE wî De ¢... .. د‎ : 0 27 
1l- In A tire" (4 BC 2 then ۹1 smallest ang lei „ın @Rosure 6 
12- ABC an ا‎ Pnale whe. AB = 3r 1 CB tm ۵ , then A = 

13- An isoseeleslfriangle in which fs 1 9 م‎ of its sides are 4 cm Î 8S cm, then the length o 


the third side equals ... 
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irsî Term-Geometry-Middle (2) 


d : Multiple choice questions: 


Choose _ the correct answer from those given: 


1- If the lengths of two sides in an isosceles triangle are 2 cm and Ö5 cm, then the length of the thir 
SME lsa 
(a) 2 cm (b) 3 cm (c) em (d) 7 cm 
2- If the lengths of two sides in a triangle are 4 cm and 9 em and it has one axis of symmetry, then th 
length of the third side iS ................ : 
(a) 4 cm (b) 5 cm (c) 9 cm (d) 13 cm 
3- Which of the following sets of numbers can be lengths of sides of a triangle? 
(a) 2,3,4 (b) 2,3,5 (c) 2,3,6 (dJ 2,3; 
4- ABC is a triangle in which m ( Z C) = 65° and m (Z A) = 75°, then .............. 
(a) AB } BC (b) AB (AC (c) BC} AB (d) AB = AC 
Third : Easy questions: 
1- In the opposite figure: 
YM bisects £ XYZ, MY = MZ and 
M(Z Z) = 25° 


Prove that: YM } XY 
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First Term-Geometry-Middle (2) 


1- In the opposite figure: A 
AB = AC, ES 


Db e BC / « 
Prove that: AB } AD ر‎ / x 
| ل‎ 


@- In the opposite figure: 
m (Z BAC) = 90", ۸ 


AD L BC and AC J AB رار‎ ۰ 
پو ار‎ 
/ | ٣ 


Prove that: CD $} AD 
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` First Term-Geometry-Middle (2) 


1- In the opposite figure: 
ABCD is a quadrilateral in which 


AD=CD,m(ZA) } m(Z£C) 
Prove that: کے‎ 
۰ 8 
BC 3; BA U 
N 1 
8 B 
2- In the opposite figure: ت‎ 


ABCD is a quadrilateral and 
AC N BD= {M} 

1- AC+BD } AB+CD 
2- AC + BD 2 AD + BC 
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